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(57) Abstract: In a composite disc for disc brakes of heavy vehicles, a hub (2) is 
arranged to accept and to restrain a braking band (3) comprising two plates (4, 5). 
connected rigidly to one another by axial elements (7). The hub (2) and the band 
(3) are coupled to one another for rotation by virtue of the engagement between 
a plurality of radial protuberances (9a, 9b) on the outer circumference of the hub 
(2) and a corresponding plurality of radial protuberances (lla,llb) on the inner 
circumference of the band (3). In order to restrain the braking band (3) on the hub 
(2) on one side, radial shoulders (15) are formed on the inner circumference of 
the axially outer plate (5) of the band (3) and have vertical restraint surfaces (16) 
which can be arranged in abutment with the axially outer faces of the radial pro- 
tuberances (9a, 9b) of the hub (2). On the other side, axial locking is ensured by a 
ring (21) fixed to the radial protuberances (1 la, I lb) of the band (3) by threaded 
connection members (23, 24). 
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DESCRIPTION 
"Composite disc for a disc brake 11 

5 The present invention relates to a composite disc 

for a disc brake, of the type in which an- annular 
braking band is coupled firmly to a bell or hub, as 
defined in the preamble to Claim 1. 

Composite disc-brake discs of the type indicated 

10 above, which are particularly suitable for use on heavy 
vehicles such as, for example, commercial vehicles, 
agricultural vehicles, and railway carriages, are known; 
in these discs, the braking band is formed in two 
separate, complementary portions which are connected to 

15 one another releasably to enable the band to be replaced 
when the braking surfaces are worn out, without the need 
to demount the bearing unit from the stub axle <of the 
wheel . 

According to the prior art, the hub and the braking 
20 band are connected to one another by a splined 
connection which provides for engagement between radial 
protuberances projecting from the outer periphery of the 
hub and corresponding radial protuberances projecting 
internally from the band. 
25 For a better understanding of the state of the art 
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on the subject in question and of the problems inherent 
therein, an example of a composite disc-brake disc 
provided with a braking band which can be split into two 
portions , as described in German patent application DE 

5 198 39 763 will be described first of all. 

In the description and in the appended claims , 
terms such as "axial, "radial" and "tangential" are 
intended to refer to the condition of mounting on the 
vehicle or, preferably, to the axis of symmetry and/or 

10 of rotation of the disc. Similarly, terms such as 
"internal" and "external" are intended to refer to the 
condition of mounting on the vehicle and/or, preferably, 
the term "outer" is intended to refer to the portion, 
side or face of the disc or of the braking band which 

15 faces the axial extension of the bell or hub which is 
connected to the stub axle of the suspension (indicated 
"I" in Figure 3) and "inner" is intended to refer to the 
opposite portion,' side or face of the disc or of the 
braking band. 

20 With reference to Figure 4 of the appended 

drawings, which is taken from the above-mentioned German 
document, a composite disc-brake disc 1 comprises a hub 
2 and an annular braking band 3 formed in a single piece 
or in several portions, with two plates 4 and 5 

25 connected to one another by axial connecting elements or 
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projections 7 of various radial extents, defining 
substantially radial internal ducts through which air 
can flow to ventilate the disc. The hub 2 and the band 
3 are coupled by engagement between a plurality of 

5 radial protuberances 9 projecting from the outer 
periphery of the hub and a corresponding plurality of 
radial protuberances 11 projecting internally from the 
band. The- protuberances 9 and 11 are shaped in a manner 
such as to define between them a plurality of recesses 

10 which are distributed uniformly around the coupling 
circumference and in which intermediate U-shaped 
elements 13 , by means of which torque is transmitted 
from the band 3 to the hub 2, are fitted. To ensure the 
axial connection or restraint of the band relative to 

15 the hub, each protuberance 9 . of the hub has., on its 
axially outer side (that is, towards the .right as seen 
in Figure 4), a radial shoulder 15 which can define a 
radial or vertical axial restraint 16. A corresponding 
vertical surface 18 of a respective step-like projection 

20 19 present in the recess between two consecutive 
protuberances 11 of the band is arranged in abutment 
with this surface. Axial restraint is ensured on the 
opposite side, on the other hand, by a resilient ring 21 
fitted in an annular seat 22 on the outer periphery of 

25 the hub. 
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The object of the present invention is to provide a 
composite disc-brake disc of the type in which the 
braking band is coupled to the hub by engagement between 
a plurality of radial protuberances on the hub and on 

5 the band, which is improved in comparison with the prior 
art discussed above. 

This object is achieved in full, according to the 
invention, by virtue of the fact that the braking band 
has a plurality of axial shoulders which project 

10 radially from its inner circumference, and each of which 
can provide an axial abutment surface for the 
corresponding radial protuberance of the hub, as defined 
in independent Claim 1. 

A preferred but non-limiting embodiment of the 

15 present invention will be described below; in 
particular, its elements and characteristics which 
differentiate it from the prior art are described with 
reference to the appended drawings, in which: 

Figure la is a front view of a composite disc-brake 

20 disc having a braking band in two portions, sectioned in 
the transverse median plane of the disc, 

Figure lb is a front view of a composite braking 
band for a disc brake according to a further, one-piece 
embodiment, sectioned in the transverse median plane of 

25 the disc, 
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Figure 2 is a side view of the disc of Figure 1, 
sectioned along a first diametral line II-II, 

Figure 3 is a side view of the disc of Figure 1, 
sectioned along a second diametral line III-III, and 

Figure 4 is an exploded, perspective view of a 
composite disc-brake disc according to the prior art'. 

As shown in Figures la to 3, in which parts and 
elements identical or corresponding to those of Figure 4 
(prior art) have been attributed the same . reference 
numerals, a composite disc 1 according to the present 
invention comprises a hub 2 and an annular braking band 
3, for example, formed in two complementary and 
separable portions 3a and 3b (Figure la) , or in a single 
piece (Figure lb), and having two plates or elements 4 
and 5 connected to one another by axial connecting 
elements or projections 7 defining ducts through which 
air can flow to ventilate the disc. 

The outer periphery of the bell or hub 2 has a 
plurality of radial protuberances of two types, 
indicated 9a and" 9fc>, respectively, arranged alternately 
and spaced apart uniformly circumf erentially. The 
protuberances 9a have the shape of teeth with 
substantially straight sides, whereas the protuberances 
9b, which have smaller dimensions than the protuberances 
9a in terms of both height and width, have sides which 
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are slightly arcuate with concave profiles. 

A corresponding plurality of two by two identical 
pairs of inwardly-projecting radial protuberances 11a, 
lib, also spaced apart uniformly circumf erentially, is 
5 formed on the inner circumference of the braking band 3. 
Respective first recesses 12a are defined between 
consecutive pairs of protuberances 11a, lib and have a 
shape and size such as to house corresponding 
protuberances 9a of the hub with minimal clearance. The 

10 hub and the braking band of the disc are thus coupled 
for rotation together by virtue of the engagement 
between the sides of each radial protuberance 9a of the 
hub with the corresponding sides of the radial 
protuberances 11a, lib of the band defining the recess 

15 12a in which the protuberance 9a is housed. 

Each pair of radial protuberances 11a, ' lib on the 
braking band 3 defines a second recess 12b of a shape 
and size such as to house a respective protuberance 9b 
of the hub and a respective intermediate element 13, 

20 such as a resilient pin. Each resilient pin is fitted 
in a suitable seat formed in the side of the radial 
protuberance 11a facing the recess 12b so as to be 
interposed between the protuberances 11a and 9b. The 
use of these resilient elements enables the tangential 

25 clearance between the protuberances of the hub and of 
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the band- to be taken up, to eliminate impacts between 
the sides of the protuberances upon a change from an 
"idle" operating condition, in which no braking action 
is exerted on the band, to an "active" operating 

5 condition in which the band transmits a braking torque 
to the hub as a result of the operation of the brakes. 

With reference to- Figure 2, the radial 
protuberances 11a and lib of the braking band 3 
preferably have an axial dimension substantially equal 

10 to that of the band itself and, in particular, are 
connected to both of the plates 4 and 5 in a manner such 
as to distribute the torque transmitted between the band 
and the hub substantially equally onto the plates 4 and 
5, preventing involvement of the axial connecting 

15 elements or projections 7. 

As shown in Figure 3, in order to cooperate in the 
axial connection or restraint of the braking band 3 
relative to the hub 2, at the axially outer ends of the 
recesses 12a and 12b disposed between the radial 

20 protuberances of the band 3, the plate 5 has shoulders 
15 which project radially inwards and have respective 
axial abutment surfaces 16 for axially outer faces 18 of 
the radial protuberances 9a and 9b of the hub 2. The 
braking band 3 is thus allowed to slip off axially 

25 solely outwards, that is, in the direction indicated by 
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the arrow F. 

On the axially opposite side, on the other hand, 
the braking band 3 is restrained axially on the hub 2 by 
a ring 21 which is fixed to the axially inner faces of 
5 the radial protuberances 11a and lib of the band, 
advantageously by means of a plurality of screws 23 
fitted in a corresponding plurality of threaded holes 
24. The ring 21 is provided both for braking bands 
which can be split and for one-piece braking bands. 
10 A composite disc-brake disc according to the 

invention clearly offers a series of advantages over 
discs of known construction, as will be explained below. 
First of all, the fact that the radial shoulders 15 
defining the axial abutment surfaces 16 have an 
15 arrangement and shape such as. to allow the braking band 
3 to slip off the hub in an axially outward direction, 
prevents problems', of interference with the stub axle of 
the vehicle wheel during the replacement of the band, 
both during the removal of worn band portions 3a and' 3b 
20 and during' the .mounting of replacement band portions. 

Moreover, by virtue of the fact that the shoulders 
15 are formed in the recesses 12a and 12b disposed 
between the radial protuberances 11a and lib of the 
braking band 3 rather than on the radial protuberances 9 
25 ' of the hub 2, as is proposed in the prior-art document 
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discussed above, it is possible to form these shoulders 
within the same cycle of machining by milling which is 
required to produce the radial protuberances 11a and lib 
and the recesses 12a and 12b of the band 3. In 

5 comparison with known solutions , long and complex cycles 
of turning operations after the milling of the seats for 
the geometrical coupling of the band and the hub are 
thus avoided. The machining of the components of the 
disc is thus considerably simplified, with a consequent 

0 reduction in manufacturing costs, and the quality of the 
finished product is also improved, since all of the 
machining operations on the band which relate to the 
radial protuberances 11a and lib of the band are 
performed on the same machine tool and with the same 

5 positioning, thus avoiding geometrical errors connected 
with a change of machine and with repositioning of the 
pieces . 

A further advantage offered by the present 
invention is that the presence of the shoulders 15 on 

0 the braking band 3 rather than on the hub 2 ensures 
that, during the replacement of the band, the axial 
abutment surfaces 16 are clean and can thus ensure 
accuracy of the coupling with the corresponding faces of 
the radial protuberances 9a* and 9b of the hub. In 

5 contrast, according to the solution proposed in the 
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above-mentioned German patent application, since the 
shoulders 15 are associated with the hub 2, they are not 
replaced by new shoulders when the band of the disc is 
replaced. Moreover, since they are disposed towards the 
5 outside of the vehicle, these shoulders are particularly 
subject to accumulation of dirt and, moreover, access to 
them for cleaning is difficult, given that the axial 
abutment surfaces 16 face inwards relative to the 
vehicle. 

10 Naturally, the principle of the invention remaining 

the same, the forms of embodiment and details of 
construction may be varied widely with respect to those 
described and illustrated purely by way of non-limiting 
example, without thereby departing from the scope of the 

15 invention as defined in the appended claims. 
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CLAIMS 

1. A composite disc-brake disc, particularly for 
heavy vehicles, of the type in which a hub (2) is 

5 arranged to accept and to restrain an annular braking 
band (3) comprising two plates (4, 5) connected rigidly 
to one another by axial elements (7), the hub (2) 
having, on its outer circumference, a plurality of 
radial protuberances (9a, "9b), the band (3) having, on 

10 its inner circumference, a corresponding plurality of 
radial protuberances (11a, lib) for engaging the radial 
protuberances (9a, 9b) of the hub, and radial shoulders 
(15) with radial abutment surfaces (16) being provided 
for restraining the band (3) axially on the hub* (2) on 

15 one side, 

characterized in that the shoulders (15) are on the 
braking band (3) . 

2. A disc according to Claim 1 in which the 
shoulders (15) for the axial restraint of the braking 

20 band (3) on the hub (2) are formed on the inner 
circumference of one (5) of the plates (4, 5) of the 
band (3) . 

3. A disc according to Claim 2 in which the 
shoulders (15) are formed on that plate of the braking 

25 band (3) which, considered when the disc is mounted on 
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the vehicle, is the axially outer plate (5) . 

4. A disc according to Claim 3 in which each 
shoulder (15) has a radial surface (16) which faces 
axially inwards relative to the disc and which can 

5 prevent the braking band (3) from slipping off the hub 
(2) axially in this direction. 

5. A disc according to Claim 4 in which the 
shoulders (15) are housed in recesses (12a, 12b) 
disposed between the radial protuberances (11a, lib) of 

10 the braking band (3) in a manner such that the axial 
restraint surfaces (16) are arranged in abutment with 
the axially outer faces of the radial protuberances (9a, 
9b) of the hub (2) . 

6. A disc according to any one of the preceding 
15 claims in which the radial protuberances (11a, lib) on 

the braking band (3) are connected to both of the plates 
(4, 5) of the band (3) in a manner such that the braking 
torque transmitted by the band (3) to the hub (2) is 
distributed onto the plates to a substantially equal 
20 extent. 

7. A disc according to Claim 6 in which the radial . 
protuberances (11a, lib) have an axial dimension 
substantially equal to that of the braking band (3) . 

8. A disc according to any one of the preceding 
25 claims, of the type also comprising a ring (21) for 
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locking the braking band (3) on the hub (2) axially on 
the opposite side to the shoulders (15) , in which* the 
ring (21) is fixed to the radial protuberances (11a, 
lib) of the braking band (3) by threaded connecting 
5 members (23 , 24) . 

9. A disc according to any one of the preceding 
claims in which the braking band (3) has a plurality of 
pairs, of first and second radial protuberances (11a, 
lib) arranged uniformly circumf erentially so. as . to 

10 define first and second recesses (12a, 12b) between the 
pairs of first and second protuberances and between the 
first and second protuberances, respectively, and in 
that the hub (2) has a corresponding plurality of first 
radial protuberances (9a) of a shape and size such as to 

15 be housed with minimal tangential clearance in the first 
recesses (12a) in order to couple the band (3) for 
rotation with the hub (2) . 

10. A disc according to Claim 9 in which the hub 
(2) also has a plurality of second radial protuberances 

20 (9b) of a shape and size such as to be housed with 
tangential clearance in the second recesses (12b) to 
permit the interposition of resilient elements (13) 
between the protuberances (9b) and the second recesses 
(12b) so as to take up the tangential clearance of the 

25 coupling between the braking band (3) and the hub (2) 
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and to prevent any impacts between the sides of the 
first radial protuberances (9a) of the hub (2) and the 
sides of the respective first recesses (12a) defined 
between consecutive pairs of radial protuberances (11a, 
5 lib) of the band (3) . 

11. A braking band for a composite disc-brake disc 
(1) according to any one of the preceding claims. 

12. A braking band according to Claim 11 in which 
the band can be split into at least two complementary 

10 portions (3a, 3b) . 
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